Despite major discoveries, traditional biomedical research has not always addressed topics perceived as priorities by patients and their families. Patient-centered care is predicated on research taking such priorities into account. The present study surveyed women with Turner syndrome (TS; 18+ years; n = 543), parents of women with TS (n = 232), and parents of younger daughters with TS (<18 years; n = 563), regarding their priorities for research. The study also included a quantitative audit of research categorized as either predominantly biomedical or psychological in the medical and other scientific literature. The overwhelming majority of all surveyed stakeholders (84% and higher) rated both biomedical and psychological research in TS as "very important," yet only approximately 9% of published research focused on psychological aspects of TS. The odds of women with TS identifying psychological research as "most important" was significantly lower (OR: 0.607; 95% CI: 0.375, 0.982] than the odds of parents making the same prioritization. Despite the majority of participants rating research as very important, only approximately half-rated participation in research as similarly important. The majority of respondents in all three groups (59%-73%) indicated they would "very likely" participate in research pertaining to eating or nutrition, quality of life, or genetic studies in TS. Substantially fewer expressed similar eagerness to participate in studies involving the study of a new medicine or medical device. Increased engagement of patient and family stakeholders in research requires that investigators select topics of study important to that community. Table 9 ), yet it is unclear whether this topic receives adequate attention from researchers or clinicians. The aims of this study were, (Table 1) .
Despite major discoveries, traditional biomedical research has not always addressed topics perceived as priorities by patients and their families. Patient-centered care is predicated on research taking such priorities into account. The present study surveyed women with Turner syndrome (TS; 18+ years; n = 543), parents of women with TS (n = 232), and parents of younger daughters with TS (<18 years; n = 563), regarding their priorities for research. The study also included a quantitative audit of research categorized as either predominantly biomedical or psychological in the medical and other scientific literature. The overwhelming majority of all surveyed stakeholders (84% and higher) rated both biomedical and psychological research in TS as "very important," yet only approximately 9% of published research focused on psychological aspects of TS. The odds of women with TS identifying psychological research as "most important" was significantly lower (OR: 0.607; 95% CI: 0.375, 0.982] than the odds of parents making the same prioritization. Despite the majority of participants rating research as very important, only approximately half-rated participation in research as similarly important. The majority of respondents in all three groups (59%-73%) indicated they would "very likely" participate in research pertaining to eating or nutrition, quality of life, or genetic studies in TS. Substantially fewer expressed similar eagerness to participate in studies involving the study of a new medicine or medical device. Increased engagement of patient and family stakeholders in research requires that investigators select topics of study important to that community. The recent updated clinical practice guideline for Turner syndrome (TS) underscores both the biomedical and psychological (i.e., neurocognitive/behavioral/emotional/social) aspects of the condition (Gravholt et al., 2017) . The section on neurocognitive and behavioral aspects (pp. G43-G49) goes far beyond the preceding TS clinical practice guideline (Bondy for the Turner Syndrome Study Group, 2007) with respect to detailing the neurocognitive, academic, social, and psychological phenotypes associated with TS. This neurocognitive profile has repeatedly been shown to place the psychological adaptation and quality of life of girls and women at risk (Gravholt et al., 2017, Table 9 ), yet it is unclear whether this topic receives adequate attention from researchers or clinicians. The aims of this study were, whether the email addresses were associated with a girl/woman with TS, a parent, a healthcare provider or researcher, or other person interested in the organizations' activities. Accordingly, the email and Facebook invitations, and the opening page of the survey, indicated eligibility for the survey (see below). There were a total 1,338 survey respondents; adult women (age 18 and older) with TS (n = 543), parents of an adult daughter (age 18 and older) with TS (n = 232), and parents of a daughter with TS, age 0-17 (n = 563). Participants resided in all 50 states (Table 1) .
| Procedures

| Survey development, design and administration
Survey items were developed in consultation with leadership of the TSSUS, the TSGA, and members of TSSUS's Professional Advisory Board.
The survey was adapted for three groups: adult women (age 18 and older) with TS; parents of an adult daughter (age 18 and older) with TS; and parents of a daughter (age 0-17) with TS. The multipart survey included questions covering: demographics; accompanying features of TS and their impact on daily life and well-being; health care delivery; growth hormone treatment; confidence in participating in one's health care (i.e., experienced self-efficacy); and priorities for research. The current article focuses on responses to items dealing with research priorities. Wording for the third item substituted "your daughter" for "you" in the parent-report survey. Survey items and response scales are presented in Supporting Information Appendix A.
The cross-sectional, web-based survey-fielded between April 21 and May 18, 2016-was programmed using Qualtrics (Qualtrics, Provo, UT). Pretesting with a convenience sample was performed to ensure questions were understood as intended. The email invitation and Facebook post disclosed the survey's purpose ("understanding the specific identified health care needs of those with TS"), the study investigators ("TSSUS, TSGA, and the TS health care community"), and the anticipated time to complete the survey ("a 15-min research survey"). Email reminders were sent to nonresponders 7, 14, and 21 days after the survey was originally fielded to improve response rates.
Based on a review of survey content and the procedures adopted for data collection, the University of Michigan Institutional Review Board considered the survey "exempt" because the data collected were anonymous and not sensitive in nature. Completion of the online survey constituted respondents' consent to participate in the investigation. Not in school 5%
Income Income
Not reported 25% 19% Not reported 15%
Note: Percentages are adjusted for missing data; "Income": "Not reported" comprises the responses of "Do not know" and "Prefer not to answer." a "Income" for "Girls" refers to household of origin.
( Table 1 ). The first set of analyses involved a comparison of the three respondent groups (women with TS, age 18+; parents of women with TS, age 18+; and parents of a daughter with TS, age 0-17). These analyses did not take demographic factors into account because of their variable relationship to the respondent, (i.e., for the adult groups, the demographics were those of the woman with TS, regardless of whether the informant was the woman herself or a parent). In contrast, for the TS group age 0-17, key demographics (i.e., education and income) described the family of origin. For this reason, comparisons across the three groups for this first set of analyses were performed by unadjusted chi-square. "medical/physical," "emotional/behavioral," or "other" (write-in). Inspection of the write-in responses categorized as "other" (88) showed that 84 participants (95%) indicated "medical/physical" and "emotional/behavioral" were considered of equal importance. We therefore recoded these responses as "both" and the logistic regression analysis was rerun comparing the choices of "medical/physical" versus "both." . In all models, we adjusted for race (White vs. Non-White), age group (18-29; 30-39; 40-49; and 50+), education (high school or less; some college/trade; college grad) and income (<=$60,000; >$60,000; not reported). For each model, we generated the predicted probability of the outcome by adult survey group (parent-report vs. self-report) adjusted for covariates. Stata/SE 15.0 was used for all analyses.
| Audit of peer-reviewed literature
To quantify the proportionality between studies focusing on either the biomedical versus psychological aspects of TS, we chose two representative electronic abstracting and indexing databases, Pub- Statistically adjusting for differences in demographic variables, the reports of women with TS were not significantly different from parents of adult daughters with TS for the same three survey items (Table 2) . Notably, demographic variables were not systematic modifiers of the relationship between informant (self-report vs. parentreport) and responses regarding importance of research.
| Research of most importance
The options for the item "The most important health research related to TS should focus on:" included "medical/physical health problems," "emotional/behavioral health problems, including difficulty with relationships," Within the adult TS group, where it was possible to adjust for demographic variables, the odds were significantly lower (OR = 0.607, 95% CI, 0.375, 0.982) that women (self-report) prioritized emotional/behavioral over medical/physical research compared with proxy reports by parents (Table 3 , left columns). Analyses were repeated, contrasting those respondents choosing "medical/physical" versus "both": a significant difference was not detected between the three respondent groups (p = 0.228; Figure 2b ). Similarly, there was no difference between adult self-and parent-reports in the logistic regression taking into account background demographics ( 
| Willingness to participate in research of different types
Significant differences in willingness to participate across the three groups was observed for studies of "new medicine"
(p = 0.021) and "eating and nutrition" (p = 0.005; Figure 3 ). device (range: 14%-29%). When adult respondents-self-report versus parent-report-were compared by multivariate logistic regression, adjusting for background demographic variables, no differences were detected in willingness to participate in any of the types of research (Table 4) . 
| DISCUSSION
The recently published clinical practice guidelines (Gravholt et al., 2017) for TS comprehensively identify the features of the condition, their evaluation and treatment strategies. They highlight the depth of knowledge gained through discovery and clinical experience regarding both the biomedical and neurocognitive and psychosocial aspects of TS. The objective of this survey was to assess how those affected by TS, identified through their associations with TS-support and advocacy organizations, weigh the importance of these different research directions.
The overwhelming majority of all three groups of survey respondents-between 84% and 94%-rated both biomedical and psychosocial research as "very important." Notwithstanding the observation that women with TS rated both types of research as less important than parents of affected women or girls, our audit of the peer-reviewed literature suggests a very different priority within the research community: 91% of published studies focused on biomedical aspects of TS and only 9% on psychological variables. Another way of presenting the apparent mismatch between the research priorities of those affected by TS and the emphasis in published studies is to focus on the domain considered by respondents to be of most importance.
The women's self-report showed that 63% designated biomedical research as most important, followed by 54% and 48% of the parents of daughters less than 18 years and parents of adult daughters, respectively.
There are two inferences to be made from these findings, one straightforward and the other cautious. The obvious conclusion is that there is much greater balance across all survey respondent groups in prioritizing biomedical and psychological literature than what is represented from an audit of the scientific literature over the past 10 years. The more cautious inference involves interpretation of the statistically significant difference between women with TS and parents of adult daughters in the assignment of greatest importance to biomedical versus psychological research. Parents viewed psychological research as the highest priority (52%) compared with a significantly lower proportion (37%) of women themselves. Assuming that priorities for research are driven, in part, by perceptions of personal relevance, one might speculate the difference between parents and affected adults is attributable to the women's reduced capacity to accurately judge their own psychosocial adaptation, based on the well-documented neurocognitive profile in TS (Gravholt et al., 2017; pp. G43-G49) .
Another notable survey finding concerned willingness to participate in research: whereas between 84% and 94% of the three respondent groups rated research (either biomedical or psychological) as "very important," only 49%-55% rated opportunities to participate in research Likelihood of participating in various type of health research related to Turner syndrome. Chi-square tests performed as 3 (respondent group) × 2 ("very likely" vs.
[NOT]), without adjustments for demographics. Percentages reported for women (self-report) and women (parentreport) are adjusted for race, age, education, and income and are reported as predicted probability (±SE; see also In conclusion, the findings from this relatively large sample of girls and women with TS, and their parent stakeholders, suggest the medical and other scientific literature on TS is overweighted toward biomedical discovery and underweighted with regard to psychological research when the priorities of the TS community are used as the benchmark. Increased engagement of patient and other stakeholders in research requires that investigators select topics of study which are important to that community (Forsythe et al., 2014) . By doing so, researchers not only build trust, but raise the potential of promoting stronger collaborative networks. The National Health Service of the United Kingdom adopted the phrase "no decision about me, without me" as the motto guiding service delivery within their healthcare system (National Health Service, 2012). Although this patient-centered approach is focused on achieving better clinical care and treatment through opportunities for patients to be more actively involved in decisions regarding care, this approach must also apply to the types of research conducted that identify patient and family-prioritized treatments and outcomes (Frank et al., 2015) . 
